BUILDING A CIRCULAR FUTURE

Kasper Guldager Jensen, kgj@3xn.dk, www.3xn.dk, +45 6120 1784









wmuum!
o, ;
itk )

il

!
It
]

Tl
T

Py
,nmmmmuum
num;mnunm’ml
umlnnl LI

| lllluj

e [T
Wi -
Thiiace:
e
15 g

lll‘:l

A

s
§ 1] !:}rl!i'
!;m. - /




Cross Laminatad Timber (CLT]

The wonosn structurs 15 built in Crss Laminated Tirbes which
whothavery stongand s ent buildng matenalandat the sama
frme it s o very low aramnemental and comate impact dunng
oreduction Thswil des gve e interor of te ouildng e unigue
and characteristic expresson thet raflectstae charactar of the
axtedor Both the woos iteall anc tha sezaof thawood2nfreme
anaLre good acodstics end ganarelly a naaltuy and covrotanis

Adosr chimate.

Bio-traaked timber

The rreterals we Jge for cur bulldings shoukd ba toxin free and
sLzpotour haelth, Hot jJuetforoueeies, but 8lso for fLtLrs
#ans@tone that wil havsto utizs ths metsrlaks and eolutions
ws davelop today Utiliang & formakisheda-hea binglus nths
CTLensurss ahsalthy ndoor chimatswiilst als0 procesting the
srvirenmant. Trsating the tmberwith a natual impregnation

L

Bio-trseted HMDSrusad In'args scals onan énsna in
Copenegsn, Bsnmek,

CLT 5 producad by crossing snea gluing smeller pieces of wood

Vaie Creation

Structural Efticiancy

Timbsr e ths sirusturaly moss s cisnt matsnal by weght, it
tharsby recims (665 mENUTES tnhand e cunng the constrict on
phasaand the lighter metede’ deo rRquirss lese foundaton,

Larga Span Timbar Sructuras — Robam Drocsnl 2018)

Optimizad construction
Timbsrconstructionealy tekss X 3% tha constructiontme of
tradtional soncrete buldngs and requirs only 1950 of the trancport

13enin kayrom — Barea Nacian 2018

truciural

S
Effiency

Opzimized
Construction

Stonrg
Corbon

Comroliing
HMumidily
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Storing Carbon

For sy dry tonna of ferhes produsesd 1 Btonnes of cacbon
dinxlde l€ takan from tha atmosphare. Timbar 13 a renewable
metadel, Whan a tres s felst answ can gow Inlts plecs,

[Timbar veha carmon saccnomsy — Timber NSW 2018)

Controfling Humidrty
Woodis breathable anet canabsorb and ralease mastune, &
crtes anaturadly - egulates indoor clrmate,

TWeond handhenk LS Naramya e of Gorbiinine Tarses Carvoa W10



Reversible connections

Mechaneal and reserssie jonts ard aaady dissolvanls binzem
Delween corcrele elemen s, are mplanantes Lo allow for 2asy
assamily and cisassambly. This I5 making 3socond e for the

materiaks s aels s sty manteronce ponssiolks.

Upcycle concrete

Corcrete is 4 CO -sapersive ouilding material s among ather
thinga The praduction of cement tral pays the envirgnmeant

and contrisctns negatendy to he areemo.ss effiest. Camant
condritrites wite spproe. 6% of total mean-mads CO, emissions n
tre world

Uocycled concrete with agg-egates of reussd concreta,

Allthe concrate slements ame 1pired by bolsac steed

comections all reversiole revsatle in the future.

Value Crestion

Ready for Circular Economy
Earn 4% of e ew build vahie on e supe si-uciure and envelbpe
by designng it for disassenbly,

Briing a Groular Futuns = GXN, 20161

Thermal performance
Concrete acts a5 a heat 5tore, THI5 Enables cost saNgs o be
mazemn energy eoursmentswrh areductonin she need for heat

QeENeration

1A sustarabla corstracton prodacts Jamma == Molcam, 2013

Ready for
Circular Economy

Thermal
periormance

Cheap
Insurance

Fast
Construction

Cheap Insurance
Wsurancerates for concrete frare hulldngsare 14 o 65% lesathan

for timber fams st hres

Mirdo-anters 3wvd o of tho raks of wiod-framo constructon: Survey —
Insgarwrios Bus nwss Sypecion 2017

Fast Construction

Making a boled ComMEection Lakes 15 10 20minutes -t's Jto 4
times faster whan sompared to tadmnal conarats construction
methocs
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WHAT IS THE PROBLEM?



CONCRETE IS CHEAP AND DURABLE
BUT ALSO THE BIGGEST CO2 EMITTER



WHAT IS THE SOLUTION?



CIRCULAR ECONOMY IS
ABOUTTHE ECONOMY
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WE NEED TO TALK ABOUT
THE BUSINESS CASE



Advisory Board for
cirkulzer gkonomi
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PROPORTION OF CONSUMPTION MET
BY RECYCLED MATERIALS (%)

COPPER 31%

HOW LONG WILL IT LAST?

kg

(Bunquinid ‘suI0? “21m) ¥34d0Y

20.3kg

NICKEL 35%

10,000 -
- TANTALUM 20% @ @
URANIUM 0%
B e
TIN 26%
) ()
100 é. o et
o TINC 26%

o

i S
HOW MANY YEARS LEFT
1 5% IF THE WORLD CONSUMES AT TODAY'S RATE 4
INe fgdlvan;,;ng) ol

7 g
E bt Reserve base
k-] Annual global consumption INDIUM (L(Ds)
2 (assuming global consumplion-globol production)
. - \ HOW MANY YEARS LEFT :
%. " IF THE WORLD CONSUMES AT HALF GOLD 43%
et P THE US CONSUMPTION RATE
!_ 7| i Reserve base
x 5 . ; '/, US per apita g population
) t pone m‘mﬂ L consumption 2006
i URANION (4 Figures do not toke into account changes
= in dem ue to new technologies
3 in demand di hnologi
E rrpd PHOSPHORUS 0%
: &
=2
; ;]
2 FRATINUMN 2% CHROMIUM 25%
=
- ©
GALLIUM 0%
e g | i INDIUM 0%
z A e GERMANIUM 35%
§ HAENIUM N/A
o RHODIUM N/A
WORLD POPULATION APRIL 2007
: ANTIMONY N/A
0.10 | B
:
: IF DEMAND GROWS...
| B | i Some key resources will be exhausted more quickly
i if predicted new technologies appear and the
| population grows
| ANTIMONY 1520 years SILVER 15-20 years
HAFNIUM  ~10 years TANTALUM  20-30 years
0.01 - | & INDIUM 5-10 years URANIUM  30-40 years

n/a: figures not available
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Adoptingcirculareconomyprincipleswill
not only benefit Europeenvironmentally
and sociallybut couldalsogeneratea net
economicbenefitof € 1.8 trillion by 2030

McKinsey
&Company



3XN Architects
Copenhagen
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DiverseExperiences
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Howcan a building adapb social
andprogrammatidluctuation?
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PLAYSPACE BUILTIN WATEBASIN

MEET UBPACES

WOVEN INTERLACED MIXED INDOOR &UTDOOR

POP UBAFE

CARPARKING ORKLIFT CHARGSVGTIONS MIXEIRETAISTA MEZZANINE OPEN LIGHOID TIEREBEATING SARCSE

Figure: Modular BuildingSystems Capabilities

Amodularframeworkunderpinsthefunctionalstrategiesofthefacility and

. . J&f-—;’?" .-"ﬁ‘*-ah WHH
enablesrepresentatiorand ownershipof stakeholdersanduser =7 P ,i—h;} - o ‘}‘%
groups.Theflexibilityofthemodularsystemenablesspacesandplaces {“‘x g ;,}‘ < ﬁ%} {-ﬁa%’h%?rw-}

. d N 3 Ny L TR LY
tooverlap,changeshapeandform,tocreatenewanddiversezonesfor L “‘%; :'?" Hmﬁr’"—'
different operationsunder the oneroof. MIXETSEATING FOOITRUCKS COMMUNABEATING LOUNGEEATING BENCHTOBEATING
Itallowsforinteriorandexteriorspacestoflex,growandshrinkasneeds
require.lt giveseachmodule,or groupof moduleswithin to develop (Qﬁ e
itsownidentitybasedontherequirementsofaspecificsituatiorhe iy :
buildingbecomesaresponsiveelementthatchangestomeetthecrtent

open RiGBHADING areo oRENTED + VENTIATED — RANWATEROLLECTION

andfuture needs of thevarious usegroupsand stakeholders.

Figure: Potential Ground: RoofSurface Functionalitiesnd Scenarios



ModularConcepts

Modular featuresintersectingwith structural column

PLANRELATIONSHI®GRID FACADE TOOLUMNCONNECTION FLOORVITHMULTIPLEHANNETLYPES

COLUMNSVITHINTEGRATHEROFILES FEBRLLERS

COLUMNOSIGNAGBEAMS & GLAEEILING CORHOCOLUMN: ROOFEONNECTION



Photovoltaic Cells

Reflected Daylighting +

Passive ventilation

Reflective materials
reduce solar gain

Low embodied energy
materials

Modular construction

with minimised waste

Exchangeable
concrete structures

Targeted cooling for
food products

Demaountable walls &
facades
Modular tenancies

Harvested waste

energy from cooling
systems




3XN GXI

architects innovation
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